We test the effectiveness of self-help peer groups as a commitment device for precautionary savings, through two randomized field experiments among 2,687 microentrepreneurs in Chile. The first experiment finds that self-help peer groups are a powerful tool to increase savings (number of deposits grows 3.5-fold and average savings balance almost doubles). Conversely, a substantially higher interest rate has no effect on most participants. A second experiment tests an alternative delivery mechanism and shows that effects of a similar size can be achieved by holding people accountable through feedback text messages, without any meetings or peer pressure.
Introduction
Peer effects have been widely shown to affect behavior, for example with respect to productivity at work (e.g., Falk and Ichino, 2005; Mas and Moretti, 2009; Bandiera et al., 2010) , alcohol consumption (e.g., Sacerdote, 2001; Kremer and Levy, 2008) , contributions to public goods (e.g., Frey and Meier, 2004a; Shang and Croson, 2009; Chen et al., 2010; Allcott, 2011; DellaVigna et al., 2012) , and financial decision-making (e.g, Duflo and Saez, 2002, 2003; Hong et al., 2004; Bursztyn et al., 2012) . Individuals can use these effects strategically to overcome self-control problems by joining self-help peer groups as a commitment device (Battaglini et al., 2005; Schelling, 1984) , such as for example Alcoholics Anonymous (AA), weight-loss groups, running groups, or savings clubs.
1 This approach is particularly important where other formal commitment devices are inaccessible. Notably in the area of savings, other mechanisms such as defaults and direct deposits from wages, which have been found to be highly effective (e.g. Madrian and Shea, 2001; Thaler and Benartzi, 2004) , are not available to the millions of people worldwide who work in the informal sector or as independent entrepreneurs, and therefore do not have a formal wage bill.
We conducted two randomized field experiments among low-income microentrepreneurs in Chile to study the power of self-help peer groups as a commitment device for precautionary savings. Our first experiment, the "Peer Group Experiment," shows that self-help peer groups have a strong impact on savings. We offered 2,687 micro-entrepreneurs, who met regularly as members of a microcredit association, the opportunity to open a formal savings account. Participants were randomly assigned to one of three conditions: 1) a control condition where individuals only received the basic account; 2) a Self-Help Peer Group Treatment where participants additionally had the option to publicly announce their savings commitment, which was then monitored in the weekly meetings; and 3) a High Interest Rate Treatment with a 5% real interest rate (instead of the 0.3% in the basic account), which serves as a benchmark to measure the effectiveness of the Peer Group Treatment.
1 Many "Use buddies and teams: exercise together, order each other's lunches" (Schelling, 1984, p. 7). For example, AA has more than 2m members world-wide, 1.3 of them in the US (www.aa.org), and each week an average of 1.3m participants attend a Weight Watchers meeting (www.weightwatchersinternational.com). Some have argued that an important function of ROSCAs (Rotating Savings and Credit Associations) is also to serve as peer group commitment device (Gugerty, 2007) .
Participants assigned to the Peer Group Treatment deposit 3.5 times more often into the savings account, and their average savings balance is almost twice that of the control group. The Treatment-on-the-Treated effect of 7,400 Chilean pesos (about 15 USD) represents about 8% of monthly income and corresponds in size to the type of expenditures participants had expressed wanting to build a buffer stock for, such as unexpected doctor's visits and payments for heating, electricity or food during periods of short-term income fluctuation.
2 In contrast, for most participants, the strongly increased interest rate has a surprisingly small effect. While average savings increase somewhat, suggesting by linear extrapolation that the effect of self-help peer groups would correspond to an interest rate increase of about eight percentage points, quantile analysis reveals that most participants do not respond to the interest rate at all, neither in terms of amount saved, nor by reallocating their savings (for those who had a pre-existing lower-interest account).
Our second "Feedback Message Experiment" was conducted one year after the opening of the accounts and was designed to distinguish some of the mechanism behind the effectiveness of self-help peer groups. Such group meetings always consist of a bundle of different, potentially important elements: being observed by others/peer pressure, observing the behavior of others, goal setting, regular feedback and holding participants accountable for following through with their goals, information sharing, rewards, moral support, etc. The Feedback Message Experiment strips the treatment of many of these aspects in order to get more information about what might be driving the effect. Participants were assigned to one of two types of weekly feedback text messages, or to a control group. The results show that holding people accountable through the weekly feedback messages increases savings almost as much as self-help peer groups -even without any physical meetings.
In addition to the regular feedback and follow-up, we distinguished one treatment that includes the aspect of peer pressure -others observing the performance of the participant (Schelling, 1984) -from a second treatment that includes the aspect of observing the performance of others (Battaglini et al., 2005) . Surprisingly, we find that the feedback message coupled with peer pressure by a real-life "Savings Buddy", who was regularly informed about the performance of the participant, has no larger effect than the feedback message that simply informs participants of their own achievement and the success rate of other participants. These results suggest that while peer groups can provide a highly effective commitment device, neither in-person meetings nor peer pressure seem to be indispensable features, and regular accountability and follow-up seem to play an important role. Modern technology -in the form of text messages or other feedback devices -may therefore render the accountability mechanism of self-help peer groups more scalable and potentially attractive to larger and different populations. This paper makes contributions in three areas. First, it provides evidence on the role of peers to overcome self-control problems. Despite the large prevalence of self-help peer groups as a commitment device, there is surprisingly little evidence evaluating their effectiveness.
3 Our findings show that self-help peer groups can provide a way in which individuals can leverage their peers to support them towards an individual but mutually shared goal. After having found an effective policy to increase precautionary savings, it is helpful to understand what mechanism might be driving the result, in order to gain a better understanding about how the policy might be implemented or scaled most effectively (Ludwig et al., 2011) . The Feedback Message Experiment takes a step in that direction. It starts to unbundle some of the mechanisms and at the same time provides an alternative delivery mechanism of the service provided by peer group meetings, that proves to be almost as effective. Combined with evidence that information about the savings behavior of peers has only limited effects (Beshears et al., 2009) 4 and that even simple regular reminders can increase savings 5 , the results suggest that the regular feedback and follow-up could be more important to the success of self-help peer groups than the peers themselves.
Second, this paper speaks to the literature on commitment devices for saving. While much of the literature on savings commitment devices in developed countries has studied deposit commitment devices (e.g., Madrian and Shea, 2001; Thaler and Benartzi, 2004; 3 Walsh et al. (1991) 4 The evidence on peer information is in general mixed. While positive effects have been found in some domains, such as electricity usage when bundled with tips to save energy (Ayres et al., 2009; Allcott, 2011) or contributions to public goods (Frey and Meier, 2004b) , peer information has been shown to reduce work effort (Barankay, 2010) or lower take-up of tax credits (Manoli and Bhargava, 2011) . For a discussion in psychology about the ambiguous effects of peer information, see Schultz et al. (2007) .
5 Reminders have also been found to be effective in other areas, for example to decrease overdraft bank fees (Stango and Zinman, 2011) , or to improve books returns to the library (Apesteguia et al., 2010) , repayment of loans (Cadena and Schoar, 2011) , goal achievement in the workplace (Cadena et al., 2011) , and vaccination rates (Milkman et al., 2011) . 4 Carroll et al., 2009) , most of the literature on developing countries has focused on withdrawal commitment devices (see, e.g., Ashraf et al., 2006b; Dupas and Robinson, 2012b; Brune et al., 2011, and Bryan et al., 2010 for a review article). With the notable exception of Ashraf et al. (2006a) , who study the determinants of take-up for deposit collectors in the Philippines, our paper provides one of the first analyses of the effectiveness of a deposit commitment device for developing countries. Deposit commitment devices are particularly important for precautionary savings, since in contrast to withdrawal commitment devices, they limit the risk that the commitment device creates large welfare losses if an emergency arises, as the savings are always available in times of need. This paper demonstrates the effectiveness of a deposit commitment device that does not rely on a formal wage bill, and is therefore available to those working in the informal sector, the unemployed, or independent entrepreneurs. Third, the results on the interest rate contribute to the discussion on the relative impact of 'social' or behavioral versus monetary incentives. While the finding that the interest rate has limited effectiveness for most individuals is of interest in and of itself, it fits into a larger pattern of evidence showing the importance of social incentives (e.g., Bandiera et al., 2010; Barankay, 2010; Gneezy and Rey-Biel, 2011) and surprising limitations of monetary rewards for behavioral change and even for financial decisions (Gneezy et al., 2011; Choi et al., 2010) . A new and rapidly growing literature uses field experiments to directly compare social and financial incentives (e.g. Bertrand et al., 2010; Ashraf et al., 2012) . Beyond its general interest, this comparison is particularly relevant in the area of savings, as it has implications for the large number of government programs aimed at encouraging savings.
The remainder of the paper is organized as follows: Section 2 presents set-up and design of both field experiments. Section 3 and 4 show the results of the Peer Group Experiment and the Feedback Message Experiment respectively, and Section 5 concludes.
2 Background, Data, and Design of Experiments
Background and Data
Both randomized field experiments for this study were conducted in collaboration with the microfinance institution Fondo Esperanza (FE), and a large commercial bank, Banco Credichile. The context of FE is particularly suitable to analyze the role of self-help peer groups as a savings commitment device for those outside the formal labor market. The study participants were members of FE, and the savings accounts that were offered were held with Banco Credichile. Members of FE are self-employed micro-entrepreneurs (e.g., street vendors, cosmetic saleswomen), many of whom work in the informal sector. They meet regularly, on a weekly or biweekly basis, in groups of about 10-20 peers, together with a group supervisor from FE. The purpose of the meetings is to enforce the regular repayment of the micro-loans that participants receive from FE in 3-month cycles for investment in their micro-enterprise. This feature allowed us to incorporate the peer group-based commitment structure.
Members expressed substantial desire to increase their savings. Sixty-eight percent said they frequently regret not having saved more. In focus groups conducted before the intervention, 7 many mentioned the goal of building savings as a buffer stock for emergencies. The main reason why they were looking to build savings, while borrowing at the same time borrowing from the microfinance organization, is the difference in liquidity (see also Zinman, 2007) . The rigid schedule of the micro-loans renders them unsuitable to cover irregular or unexpected financial needs (Karlan and Mullainathan, 2009 ). However, given this precautionary motive, the optimal amounts of savings can be expected to be low, since for amounts beyond what is necessary for short-term smoothing, it would be more beneficial to reduce the amount of debt first. This paper draws on three different sources of data. First, information on take-up and all transactions in the accounts was obtained directly from Banco Credichile. The second source of data came from FE's administrative files, which include participants' estimated household size, income, and years of education. Unfortunately, data on loan size or default rates was not available. Finally, we complemented these two sources of administrative data with an extensive baseline and follow-up survey, conducted by the independent survey agency Microdatos. These surveys include questions about participants' savings 7 The groups that participated in the focus groups were not included in the randomized evaluation. 6 and debt, their economic situation and recent economic difficulties, as well as a number of questions about individuals' preferences and self-assessment, such as attitudes towards savings and banks, financial literacy, time preferences, etc.
The timeline of the interventions was as follows (see Figure 1 for an illustration): The baseline survey was conducted in April-May 2008, during one of the group meetings. The savings accounts for the Peer Group Experiment were introduced soon after, in June-July 2008. A year later, the follow-up survey was conducted through individual interviews at participants' home or workplace, to be able to cover all participants, including those that had left FE in the meantime. During this follow-up survey, eligible participants were introduced to the second experiment, the Feedback Message Experiment.
[ Figure 1 The Peer Group Experiment analyzes the effect of self-help peer groups on savings and was conducted among 196 groups with a total of 2,687 members of the microfinance organization Fondo Esperanza (FE). The universe of study participants consists of all members of the 196 groups who were present in the meeting when the baseline survey was conducted.
In the weeks following the baseline survey, one of three types of savings accounts was introduced to the groups (see below). Groups were randomly assigned to treatments, and all members within a group were offered the same treatment, without knowing of the existence of the other types of accounts (see Figure 1 for a graphical representation of the experimental design). The randomization was stratified by group supervisor, which automatically led to balance by region as well. Half of the groups were randomly selected for the Self-Help Peer Group Treatment while the rest were assigned to one of the other two treatments in equal proportion. The accounts had the following features:
1. The basic savings account had a real annual interest rate of 0.3% (similar to the highest available alternative in the Chilean market). It was attractive compared to other options in the market in that it had no maintenance fee and no minimum balance, except for a 2-dollar minimum opening deposit. The account was completely liquid for withdrawals at any time, and the financial conditions were guaranteed for at least two years.
2. The self-help peer group account was identical to the basic account, but was accompanied by an accountability structure, in which the weekly meetings acted as a self-help peer group in the following way: group members had the option of publicly announcing to the group what their weekly savings goal was for the coming three months. Subsequently, members verified in each group meeting who had complied with their savings goal. Those who complied, and showed a deposit slip as proof, received a sticker in a booklet, and those who collected enough stickers received a diploma as a non-monetary award. There were no financial incentives for complying with one's goal.
3. The high-interest account was identical to the basic account, but offered a 5% real interest rate. It was explicitly presented as "the Best Option in the Market"-Account, and when the account was introduced, its high return was illustrated graphically and with great care by their FE group leader during a one-hour workshop in the weekly meeting, which included the visualization of a growing piggy-bank and an illustration of compounded interest rates.
Summary Statistics
Table 1 presents summary statistics for the 2,687 participants in the sample of the Peer Group Experiment. As expected given the random assignment, average characteristics in the different treatment groups are very similar and there are no statistically significant differences, with the exception of group size.
[ The average number of participants was 15 per group, with a slightly lower average in groups offered the basic savings account.
9 For the questions about participants' attitudes and preferences, we conducted an F-test, which clearly rejects the null hypothesis that they are jointly significant in predicting whether a group had been assigned to a basic account or one of the other two accounts.
Experiment 2: Feedback Messages Design
Since the Peer Group Treatment consists of a whole bundle of different, potentially important elements, the goal of the Feedback Message Experiment is to strip the treatment of most of these aspects. It keeps many things constant, in order to advance our understanding of what drives the effect and investigate an alternative, potentially more scalable delivery mechanism.
The experiment was conducted one year later, during the follow-up survey, among 873 participants who had opened an account in the scope of the Peer Group Experiment (see Figure 1 ). Eligible participants were randomly assigned to either the control group, or one of two weekly text message services designed to simulate the regular feedback and follow-up of peer group meetings. The research team matched weekly transaction data from the bank with individuals in the study, and sent corresponding messages to the participants. If participants had made a deposit, the text message congratulated them for doing so. If they had missed it, the text message alerted them to that fact.
Peer groups are often thought to affect behavior by creating pressure on individuals. Reneging on one's commitment can be punished directly or can negatively affect a person's reputation or image (e.g. Schelling, 1984) .
10 Alternatively, Battaglini et al. (2005) suggest that participants of self-help peer groups may be motivated by observing the success of others, which leads them to update their belief about their own ability to follow through with the shared goal. In addition to the regular feedback, one treatment therefore included the aspect of peer pressure -others observing the success rate of the participant -while the second treatment included the aspect of the participant observing the success rate of others.
1. Peer Pressure Treatment: Participants set a weekly savings goal for themselves. They then chose a person as their "Savings Buddy" to monitor their performance and encourage them to stick to their goal. Both the participant and the Savings Buddy subsequently received weekly text messages, informing them whether the participant did or did not make their deposit that week. The message sent to participants also reminded them that the Savings Buddy received the same information.
The text message to the Savings Buddies also thanked them for being the participant's Savings Buddy (see the Appendix A for exact wording of the messages).
Peer Information Treatment:
In the same way as in the Peer Pressure Treatment, participants set a weekly savings goal for themselves and received a weekly text message, informing them whether they made their weekly deposit. However, no one else could observe the participant's performance and there was no Savings Buddy exerting pressure. Instead, participants were told what share of other participants similar to them made their weekly deposit.
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3. Control Group: Participants are only asked to set a weekly savings goal for themselves, but are not offered any text-message service.
Sample Selection and Set-Up of the Intervention
Prior to administering the follow-up survey, all participants who opened a savings account during the first experiment were randomly assigned to one of the three treatment groups for the second experiment. The randomization was stratified by savings balance in the study account and by the group to which participants belonged. The latter automatically assures stratification by treatment in the first experiment. In order to maximize take-up, a set of screening questions was asked during the survey, to determine who remained in this study. Only those 873 participants who had a cell phone (85.2% of the total) and were interested in a weekly text message service designed to help people reach their savings goals (69.5% of participants with cell phones) were included in the Feedback Message Experiment.
All participants, including the control group, were asked what their weekly savings goal would be for the next three months if such a service were offered. This allowed us to rule out that the effect is driven by the process of goal-setting itself (see e.g., Locke and Latham, 2006; Hsiaw, 2008) . Those assigned to one of the treatments were then informed that they could indeed receive such a service for free, and the details of their particular service were explained (without mention of the existence of other treatments). Since the interviews happened in a staggered manner, different participants started receiving the service at different points in time. However, the service ended for everyone at the same time (at the end of October 2009). Table 2 presents summary statistics of the Feedback Message Experiment. As expected given the random assignment, average characteristics across treatment groups are very similar.
Summary Statistics
[ Table 2 about here.] Similar to the Peer Group Experiment, participants have an average of 9.6 years of schooling, their mean age is 44 years, and 70% did not have a savings account prior to the account they opened in the context of this study. The mean monthly per capita income of participants' households is 116,854 Chilean pesos (about 230 USD), which is somewhat higher than for participants in the Peer Group Experiment. The average number of household members is 4.4. The average savings balance in the study accounts at the beginning of the Feedback Message Experiment is 14,853 pesos, or about 30 USD, and on average, participants made 0.18 deposits and 0.06 withdrawals per month in 2008.
3 The Effect of Self-Help Peer Groups on Savings
Self-Help Peer Groups vs. Basic Account
This section analyzes the effect of the Peer Group Treatment compared to the control group. Figure 2 shows the effect of self-help groups on the number of deposits and on the savings balance. It displays the Intent-To-Treat (ITT) effect for 12 months after the introduction of the accounts, and compares those assigned to the Peer Group Treatment to those assigned to the basic account. The self-help peer groups clearly increase the savings outcomes. Panel A shows that the number of deposits is almost four times higher in the Peer Group Treatment. While the effect strongly decreases over time, even in the last quarter of the year, the number of deposits is still over three times higher (0.059 vs. 0.016).
[ Figure 2 about here]
Panel B of Figure 2 shows that self-help peer groups not only increase the number of deposits but also lead to higher savings balances. The average balance is twice as high for participants in the Peer Group Treatment than in the control group. The effect persists over time and does not decrease during the entire year. The fact that savings increase initially and stay constant afterwards suggests that individuals may have reached a stable level of savings that they maintain, consistent with a precautionary savings model. Before building any savings beyond a small buffer stock, it would be in their interest to first reduce their debt.
The decrease in the number of deposits over time might also be explained by at least two other reasons. First, individuals might not continuously participate in the self-help peer groups, for example if they leave FE. Secondly, the FE group leader might lose some of the initial motivation, and the quality and regularity of the self-help peer group follow-up in the meetings might consequently decline over time. Answers to corresponding questions from our follow-up survey suggest that all of the above are in fact happening to some degree. Individuals in the Peer Group Treatment who are still with FE one year after the introduction of the accounts make more deposits until the end, in groups in which the leader implemented the treatment more judiciously, the treatment effect stays higher for longer. However, these correlations have to be interpreted with caution, since they are not exogenously identified and very prone to selection effects. Table 3 shows these results in an OLS framework.
12 We estimate regressions of the following specification:
S i is the savings outcome for individual i. We analyze three savings outcomes: (1) the average monthly number of deposits over 12 months, (2) the average monthly deposited amount, and (3) the average balance. In order to illustrate the effect of outliers, we also show the results for a sample that is winsorized at top 1% and top 5%.
13 Self Help is a dummy equal to one for individuals in the Peer Group Treatment and Interest Rate is a dummy equal to one for those in the High-Interest Treatment (analyzed in the next section). is the error term.
Panel A of Table 3 presents the ITT effect for all three outcomes, and supports the findings of Figure 2 : the number of deposits, the amount deposited, and the savings balance are significantly higher for those in the Peer Group Treatment. Panel B shows Treatment-on-the-Treated (TOT) effects. Take-up rates of the savings accounts are very similar across treatments: 50% for the basic account, 51% for the high-interest account and 55% for the self-help peer group account (none of the differences are statistically significant). Correspondingly, Panel B shows that the TOT effects are about twice the size of the ITT effects.
These effects are both statistically and economically significant, as the number of deposits increases 6-fold and average savings balances more than double.
14 The increase in the balance of 7,400 pesos (approximately 15 USD) represents about 8% of monthly income and corresponds in size to the precautionary savings goal of these accounts. In line with this, Abraham et al. (2011) find that the positive impact of the self-help peer groups is also reflected in a reduction of participants' worry about their financial future. These findings are also consistent with other studies showing that even relatively small amounts of savings can make a substantial difference in dealing with income shocks (e.g., Burgess and Pande, 2005; Brune et al., 2011; Ashraf et al., 2010; Dupas and Robinson, 2012b,a) .
In sum, the evidence indicates that the self-help peer groups are effective in encouraging deposits, which in turn leads to substantially increased savings balances. The increased number of deposits is not offset by a corresponding increase in withdrawals, even though the accounts are fully liquid and withdrawals are not observable by the peers.
Having found that self-help peer groups double savings in the study account, it is important to ask whether this constitutes additional savings or just crowds out other forms of savings. Generally, it is very difficult to obtain evidence on this question, since researchers usually only have information about one savings vehicle, and survey data on total savings tends to be very noisy. Keeping this caveat in mind, most previous studies that tested for this found no evidence of crowd-out, or even some evidence for crowding in (e.g. Ashraf et al., 2006b; Dupas and Robinson, 2012b,a; Gelber, 2010; Prina, 2012) .
Consistent with these previous findings, our sources of evidence suggest that the selfhelp peer groups increase total savings and do not just replace other forms of savings. First, we measure the impact of the treatments on other forms of savings based on detailed information from the baseline and follow-up surveys about participants' other forms of formal and informal savings.
15 While the data on self-reported savings amounts is very noisy, 16 if anything, it seems to suggest a crowd-in of other forms of savings. Anticipating the noisiness of self-reported amounts, we also elicited a binary measure, where participants indicated whether they made deposits or withdrawals from any other account in the previous six months. This measure is much less noisy, since it is easier for participants to remember than exact amounts of the balance. 17 Analyzing this binary measure confirms that those in the Peer Group Treatment are not less likely to use other accounts than those in the control group, both in terms of deposits and withdrawals.
A second indicator that the savings account in the study has real impacts and does not only replace other savings stems from evidence in Abraham et al. (2011) mentioned above, which shows that having access to the study account helps participants alleviate the burden of economic shocks, both objectively and subjectively. After one year, participants with access to one of the three accounts have less informal debt, fewer outstanding payments, and need to reduce consumption due to economic difficulties less often, compared to a group that was not offered any account. Subjectively, they report being significantly less worried about their financial future, and evaluate their recent economic situation as less severe. Taken together, this evidence suggests that the savings in our field experiment are additional rather than mere substitution.
Self-Help Peer Groups vs. High Interest Rate
To get a sense of the magnitude of the effect of self-help peer groups, we compare it to the impact of a more classical treatment to encourage saving, a substantially increased real interest rate of 5% annually.
[ Figure 3 about here] Figure 3 shows the mean monthly savings balance as well as the 75th, 95th, and 99th percentiles.
18 Looking at the mean, it is not readily apparent whether the savings balance differs between the High-Interest Treatment and either the Peer Group Treatment or the basic account. However, Panels B-D show that looking at the whole distribution reveals a much starker result. The vast majority of participants do not respond to the increased interest rate at all. At the 75th and even at the 95th percentile, the savings balance in the basic account and the High-Interest Treatment are virtually identical, while participants in the Peer Group Treatment display substantially higher savings. Only at the very top of the distribution (Panel D for the 99th percentile) does the interest rate lead to higher savings. In sum, Figure 3 indicates that self-help peer groups shift the entire distribution of savings, while the increased interest rate only affects the very top tail of the savings distribution.
The results of Table 3 support those findings in regressions for all three of our savings outcomes. The Peer Group Treatment not only leads to a much bigger increase in the number of deposits than the High-Interest Treatment, but also to a substantially higher balance. The treatment effect on the balance is almost twice as large overall, and almost eight times larger when we exclude the top 5%. Consistent with the graphical evidence above, the difference only becomes statistically insignificant when including the top 1% of the distribution. If we take the results from Column (5) and linearly extrapolate the point estimation of the interest rate increase, the results suggest that the self-help peer groups have an effect equivalent to an increase in the interest rate of 7.8%.
The fact that an increase in the interest rate of almost five percentage points has no impact on savings for most participants is noteworthy in itself.
19 While from a theoretical perspective, an argument could be made that the overall effect of interest rates on savings is ambiguous, due to the income effect that could potentially dominate the substitution effect 20 , the prediction on the substitution effect is clear: In the absence of significant transaction costs, individuals should reallocate their savings portfolio towards the higherreturn account.
In our setting, we have the opportunity to analyze this aspect separately, by investigating whether those participants who had substantial pre-existing savings reallocate them to the higher-yield account.
21 When asked in the follow-up survey, less than 1%
indicate having made any transfers from a pre-existing account into their study account.
Since for small amounts of savings, the transaction costs may be too large to warrant reallocation, we also split the group of those with pre-existing accounts further in two, and focus on those with above-median pre-existing balance. Interestingly, even these 'high pre-treatment savers' do not shift their savings towards the high-interest account. While their average balance in the pre-existing accounts is about 315,000 pesos (or about 650 USD), their savings in the study accounts are only about 15,000 pesos.
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There are many potential explanations: tangible or mental costs associated with this transaction, limited liquidity of the alternative account, a lack of understanding of the interest rate, mental accounting, or reasons other than the interest rate that lead participants to prefer the alternative bank account. Determining the specific reasons goes beyond the scope of this paper, but we obtained some suggestive evidence through a series of detailed questions in the follow-up survey. Two aspects stand out in the survey responses: a lack of understanding of the interest rate and mental accounting (Thaler, 1990) . There is also some indication that this might be less the case for those with higher education and financial literacy. For a full tabulation and more detailed discussion of these descriptive results, see Appendix B.
How Crucial are Meetings and Peer Pressure?
The previous section established that the self-help peer group meetings are effective at increasing savings. As mentioned above, such peer group programs consist of a whole bundle of interventions. To understand whether there might be alternative ways to deliver the service that peer groups provide, it is important to unpack some of these mechanisms to learn which elements are required for the effectiveness (Ludwig et al., 2011) . This section therefore makes a step towards distinguishing some of these elements by investigating the importance of two of its key elements: physical meetings and peer pressure. We first analyze whether in-person meetings (and all the related activities such as distribution of stickers, diplomas, moral support, etc.) are required, by testing the effectiveness of regular feedback and follow-up in "synthetic" peer groups through text messages. We then investigate whether peer pressure is the driving force, by comparing two different types of feedback message treatments. [ Figure 4 about here] Figure 4 reveals three important points. First, there is no significant difference between treatment and control groups in both panels before the experiment begins in August 2009 (month "1" in the figure). Deposits in June and July trend slightly downward in the cold winter months in Chile, but this trend is no different between treatment and control. Second, during the intervention period, savings outcomes are substantially higher in the treatment compared to the control group, almost tripling the number of weekly deposits. The amounts deposited are more noisy, but even there we see a substantial increase. Third, after the text messages stop, the savings behavior looks very similar again across groups, and we observe no long-run impact on savings habits. Also, in contrast to the self-help peer groups, the effect of the text messages does not seem to decay over the three treatment months.
The Effect of Feedback Text Messages on Savings
23 This might be due to the fact that the default with respect to continuing participation is different: In order to stop participating in the text message service, individuals would have to actively opt out, while for the peer group support to continue, participants have to actively opt in each week by attending the meeting. The effect of text messages might therefore be more sustainable over time. Future research is required to test the effectiveness of the messages over the long run.
In order to estimate the significance of the treatment effects, we run regressions of the following form:
where S i is the savings outcome for individual i, and T reatment is a dummy variable equal to one for individuals in the treatment groups. In addition, we control for the amount saved prior to the intervention period, which reduces much of the noise by capturing individual-specific variation, similar to what would be the case in a differencein-difference specification. 24 We use the following measures of S i : (1) average number of monthly deposits, (2) average monthly amount deposited, and (3) new savings (depositswithdrawals) in the intervention period. Amounts are also shown winsorized at the top 1% and top 5%. Table 4 presents the results for all three outcomes during the intervention period. Panel A shows Intent-to-Treat (ITT) and Panel B Treatment-on-the-Treated (TOT) effects. The feedback text messages have a substantial effect on savings. In the ITT specification, the average number of deposits is almost three times that of the control group, and the amount deposited per month is about 2,000 pesos higher. Overall, participants in the treatment group increase their savings balance in the intervention period by about 7,800 pesos.
25 Take-up rates of the two treatments are very similar. Of participants who initially express interest in the service, 42.8% end up signing up when offered the Savings Buddy service and 41.6% when offered the Peer Information service. Correspondingly, the TOT effects are somewhat more than double in size, increasing amounts deposited 4.5-fold in the winsorized sample (nearly 6-fold in the full sample). To put these numbers in perspective, Karlan et al. (2010) found that in a pooled sample from Peru, Bolivia and the Philippines, monthly savings reminders in increased savings by 6%.
[ Table 4 about here.]
Comparison of the treatment effects between the two experiments (self-help peer groups versus feedback messages) clearly has to be interpreted with much caution, since it is not based on random assignment. The treatment happens in a different year, to a different subsample of participants, and over a different length of time. However, a back-of-the-envelope calculation allows us to get some sense on how much of the effect of self-help peer groups can be achieved without physical meetings. First, we need to take into account that participants in the Feedback Message Experiment are a non-random subsample of the Peer Group Experiment, namely those who opened an account in the scope of the first experiment, own a cellphone, and expressed interest in a text message service to help them save more. We therefore recalculate the effect of self-help peer groups among only those 873 participants.
To further increase comparability, we hold the duration constant and focus on the first three months of treatment. Focusing on this initial period, when the Peer Group Treatment had the strongest effect, stacks the odds in favor of the Peer Group Treatment, in order to provide a conservative estimate for the hypothesis that physical meetings are less important than expected. It also has the advantage of controlling for seasonal effects, since it compares savings in the same calendar months one year apart. Table A4 in the Appendix shows this specification and indicates a treatment effect of 10,000 pesos for the Peer Group Treatment among this sample.
Finally, TOT and ITT for the Peer Group Experiment are by construction identical in this sample, since all participants in the Feedback Message Experiment opened a savings account in the scope of the Peer Group Experiment. For a conservative comparison, we therefore compare it with the ITT effect of the Feedback Message Experiment in Table 4 , where savings increase by about 8,000 pesos.
26 This back-of-the envelope calculation suggests that feedback text messages can achieve 80% or more of the effect of self-help peer groups in terms of new savings balance, and implies that physical meetings might not be as central to the effect of self-help peer groups as previously thought.
In sum, feedback text messages provide an alternative delivery mechanism to selfhelp peer groups that has a substantial effect on savings and is potentially more scalable. They strip the bundle of interventions used in self-help peer groups of many elements and thereby provide a first step towards understanding the underlying mechanism of peers as commitment device.
Is Peer Pressure Required for the Effectiveness?
The previous section established that peer-related feedback text messages can achieve substantial increases in savings rates without actual in-person meetings. This section investigates whether the effect can also be achieved without peer pressure, by comparing the two types of feedback message treatments (see Section 2 for a description of their design). 26 If we choose the specification that does not control for prior balance, shown in Table A3 , then the benchmark effect of the text messages is even higher, at 10,000 pesos.
27 The figures seem to suggest that there is a different time trend between the two treatments. However, the monthly graphs based on the overall intervention period are not ideal for observing time trends, since participants joined the treatment in different weeks. When looking at a graph representing weeks since the start of treatment for a given participant (shown in Figure A1 in the Appendix), the two treatments Table 5 confirms this impression with regressions. Both treatments independently increase savings compared to the control group (statistically significantly for all three outcomes except new savings in the Peer Pressure Treatment). When comparing the effects of the two treatments with a F -test, having a Savings Buddy has no substantially different effect on any of the three outcome variables.
[ Table 5 about here.]
The fact that the Peer Pressure Treatment does not lead to stronger effects is even more striking in light of a) the kind of person participants chose as their Savings Buddy and b) the information contained in the Peer Information messages. a) When signing up for the text message service, participants in the Peer Pressure Treatment indicate their relationship to the Savings Buddy and the main reason they chose that person. Participants are allowed to select their own Savings Buddy so that they can choose their "optimal" peer. The reasons given for choosing that particular person indeed indicate that participants are using the text message services as a peer pressure commitment device and select Savings Buddies who really hold them accountable. The most frequently stated reason (31%) is that the person chosen is very strict and will motivate the participant to comply with his or her savings goal (see Table A5 in the Appendix). This is followed by 29% indicating that the person was chosen because the participant generally shares financial information with them; 19% because the person is a role model when it comes to saving, by being very organized and good at complying with his or her own savings goals; and 12% because the participant shares a bank account with that person. Very few participants (5%) indicate that they chose their Savings Buddy for being a relaxed person who would be understanding if the participant could not reach their savings goal.
In terms of their relationship to their Savings Buddy, participants tend to choose someone who is close to them, either a close relative or a close friend. The most common choice is a son or daughter (32%), followed by partner (25%), close friend (17%), other relative (14%), parent (6%), neighbor (2%), and someone else (3%). According to Mas and Moretti (2009) , peer pressure can be expected to be particularly strong if the peers look very similar over time.
know each other, have had past interactions, and expect future interaction. Similarly, research by Ferrara (2003) and Karlan (2007) shows that in peer lending groups, close social connections can reduce default. This would suggest that the selected peers should be particularly effective. However, we cannot rule out that in our context, the optimal social distance is different, for example if close peers are too understanding when a commitment is not reached and therefore less likely to exert pressure. b) One possible explanation as to why the Peer Pressure Treatment does not have a stronger effect than the Peer Information Treatment could be that the peer pressure effect is strong, but the effect of the information about the performance of others is equally strong. While we cannot rule out that this could be the case, the nature of the information that was conveyed suggests that this is not very likely. The message in the Peer Information Treatment (see text in Appendix A) informs participants about the percentage of others similar to them that made a deposit in a given week. It turns out that in most weeks, that number is very low or even zero (on average, they are informed that 6% of their peers followed through with their goals). This fact, combined with evidence from Beshears et al. (2009) showing that such information may have very limited effects on savings, suggests that the peer information component is not very likely to have had a strong effect.
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In sum, we find that feedback text messages are effective even without a savings buddy and that peer pressure is not required. This not only makes them less cumbersome to implement and scale, it also avoids the potential disutility from social pressure, which can make participants potentially worse off (e.g., DellaVigna et al., 2012) .
Discussion and Conclusion
Peer groups are often used as a commitment device to achieve personal goals, but there has been little empirical evidence evaluating their effectiveness and analyzing what aspects lead to their success. Our findings that self-help peer groups increase the number of deposits 3.5-fold, and almost double the average savings balance after a year, show that these groups can be a powerful tool to help participants reach an individual but mutually shared goal. Beyond savings, this mechanism is applicable for a wide area of self-control problems.
Self-help peer groups may be particularly effective in areas where a small behavior change can generate a large impact. This is for example the case in our context of precautionary savings, where the relatively small magnitudes in dollar amounts (about 15 USD) can have large implications for participants' quality of life. The income stream of these populations is not only low, but also highly volatile. Correspondingly, prior to the intervention, many participants expressed the desire to build a buffer stock against economic shocks, and frustration about their inability to do so on their own. This can have large implications, as having a small cushion on the side can for example make the difference between paying the utility bill or sleeping in the cold during the freezing Chilean winter.
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Adding a savings club component is especially convenient in contexts where people meet regularly anyway, such as microfinance groups, schools, sports clubs, or churches. The Feedback Message Experiment suggests that even outside of contexts where people meet regularly in groups, savings can be strongly increased by holding people accountable through simple feedback messages. While self-help peer group meetings can be cumbersome to set up and to maintain, text message services require little coordination and do not rely on physical proximity, making them more broadly applicable. Given the astonishing growth rate of cell phone use worldwide, this is a channel that can potentially reach millions of people and may be attractive to a wider and different population than those who are willing to come together for regular meetings.
In addition, the Feedback Message Experiment makes a first step towards disentangling the mechanism of self-help peer groups as a commitment device. The fact that regular Feedback Messages are surprisingly effective even without physical meetings and without a Savings Buddy that observes participants' behavior, suggests the hypothesis that rather than exerting pressure, participants may simply provide a mutual service to regularly hold each other accountable. This interpretation raises at least four additional research questions: 1) How important is the feedback element, and would simple reminders ) have a similar effect? 2) Could other types of Savings Buddies than the ones chosen by the participants (e.g., in terms of social distance, personality traits, etc.) be more effective at holding them accountable? 3) Does the peer information have a motivational effect after all, despite the fact that participants are informed that only few others are making a deposit each week? 4) How generalizable are these findings to other settings?
Beyond the issue of savings, feedback and follow-up through text messages have many potential applications in other areas where people make resolutions but find it difficult to follow through, such as preventive health measures (e.g., for diabetes, exercising, or vaccinations), environmentally-friendly behavior (e.g., saving energy), education (e.g., completing homework, solving math exercises), etc. As these methods find wider application, the question arises to what degree multiple feedback messages crowd out attention, and further research is required to investigate interactions between multiple messages, as well as the effect of feedback messages over a longer time period.
The analysis of the interest rate serves as a benchmark for the effectiveness of the Peer Group Treatment. In addition, the weak effect of the interest rate for most participants is of interest by itself. While further research is needed to understand whether this might be a more general result, it suggests that some caution is warranted in the use of policies or economic models that assume large shares of the population will respond to changes in the interest rate. This also raises the question to what degree this finding is driven by limited financial sophistication. Would the results be different in more educated environments? And how does it affect our thinking about the design of public policy if policies vary by the degree of cognitive ability and sophistication required for their effectiveness? Finally, our findings speak to a larger point about what types of interventions tend to be effective in particular situations. While traditional economic incentives may be effective in contexts where individuals lack motivation, they may have limited impact if the constraint that impedes the behavior change lies elsewhere.
30 Implementing behavior change can be challenging even for motivated individuals -either psychologically, due for example to self-control problems, or practically, due for example to complicated processes. In these situations, policies that facilitate compliance may be more effective than policies that further increase incentives. 30 We thank Brigitte Madrian for helpful discussions, which allowed us to see our findings in this light. Two aspects stand out among the answers: A lack of understanding of the interest rate, and mental accounting. Concerning the former, only 2% of participants indicate knowing the interest rate in their other account. Despite that, 63% of those in the HighInterest Treatment claim that their other savings account has a higher interest rate which, as discussed above, is not only unlikely, but also surprising given that participants were made aware in several ways when the accounts were introduced that the high-interest account offers the highest return in the market.
This raises the question to what degree financial literacy or lack of schooling could be at the source of these findings. There is some indication that financial sophistication might interact with the treatments. For those with above-median financial literacy 31 or above-median education, the High-Interest Treatment leads to statistically significantly higher overall savings than the basic account, while for the overall population it does not (controlling for socio-demographic characteristics). However, the difference between the subgroups is not significant.
Mental accounting stands out when participants are asked directly for their reasons not to transfer money from their other account into the high-interest account. After soliciting information from participants about the characteristics of the two accounts (with respect to the interest rate, distance, withdrawal restrictions, trust in the bank, friendliness of bank staff, and understandability of the account conditions), we asked those who had another account to categorize a list of potential reasons, in terms of their importance for not making any transfers. As seen in Table A1 , mental accounting is named as very important by far the most frequently. Mental accounting ("Because the alternative account is destined towards a specific goal that I do not want to mix with the other savings account")
70%
Distance ("The other bank is closer") 19% Uncertainty ("Because I am not sure whether the favorable conditions of the account in the study will continue")
18%
Trust ("The other bank is more trustworthy") 18% Interest rate ("The other account has a higher interest rate") 17% Cost of withdrawing and redepositing 10% Having an outstanding loan at the other bank 9%
Notes: Table shows percentage of individuals among those who did not transfer money into the high-interest account who indicated this reason as "very important". Tables   T  e  x 
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